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(54) TRANSFER BELT 

(57)Abstract: 

PURPOSE: To obtain good traveling property and 
separating property of paper sheets and to stably obtain 
good images by forming a transfer belt into a three- 
layer structure including a dielectric layer and a surface 
layer comprising a material having lower specific 
resistivity than that of the dielectric layer. 
CONSTITUTION: This transfer belt 2 has a function to 
transfer a toner image on a image holding body to a 
paper sheet or to carry the paper sheet or has both 
functions. The belt 2 has a three-layer structure 
consisting of an inner layer 2a comprising a chloroprene 
which is a rubber material having medium electric 
resistance, dielectric layer 2b comprising urethane resin 
on the inner layer 2a, and surface layer 2c on the 
dielectric layer 2b. The surface layer 2c is formed by 
spray-coating the surface of the dielectric layer with a 
solvent- base coating material of carbon-dispersed 
silicone having a lower specific resistivity than that of 
the dielectric layer 2b. Since the surface material which 

relates to discharge is changed, discharging due to peeling of a sheet when the sheet is 
separated is suppressed. The surface layer 2c is made thin so that electrification property of 
the transfer belt 2 is not largely changed even though the resistance of the surface layer 2c is 
lower than the dielectric layer 2b. Thus, good traveling property of paper sheets is maintained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1] The imprint belt characterized by having made the rubber material of inside 
resistance into the inner layer, and considering as the three-tiered structure by which 
the rate of specific resistance formed the surface of the low quality of the material in 
the front face of the aforementioned dielectric layer rather than this dielectric layer in 
the imprint belt which is the composition which formed the dielectric layer in this inner 
layer, and has the imprint to the form of the toner picture on an image support, 
conveyance of a form, or the function of the both. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is used for the imprint sections, such as a 
copying machine, a printer, and facsimile, and relates the toner picture of an image 
support to the imprint belt for conveying an imprint or a form in a form. 
[0002] 

[Description of the Prior Art] Generally, the imprint belt used for imprint belt 
equipments, such as a copying machine, achieves an operation of separation of 
conveyance of a form, the imprint of the toner picture to a form, and an imprinted form, 
and many corona discharge methods are used as electrification to an imprint belt in 
conventional imprint belt equipment. However, recently, there is imprint belt 
equipment (Ricoh FT550) of a method directly impressed with a bias roller etc., and 
according to such a method, it becomes possible to reduce ozone generating to the 
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concentration of 1/10 to 1/20 of the conventional method. Moreover, in the imprint 
belt of this direct impression method, the dielectric layer for raising the conveyance 
nature and separability of a form as a surface of the inner layer which consists of the 
rubber material of inside resistance is needed. 

[0003] As a conventional example of an imprint belt, the imprint belt 20 of twoHayer 
structure as shown in drawing 4 is known. This set the chloroprene rubber of inside 
resistance to inner layer 2a, and in order of rubber milling, a knockout, vulcanization, 
and polish, through each process, this chloroprene rubber 2a was formed in thickness 
t= 0.5 (mm), carried out the spray application of the urethane resin on the front face, 
and has obtained dielectric layer 2b of a 20-micrometer film. 
[0004] 

[Problem(s) to be Solved by the Invention] In the above-mentioned conventional 
imprint belt, although a form is made to stick to an imprint belt and conveyance nature 
was raised by the electrostatic force, when a form and an imprint belt dissociated, 
ablation electric discharge took place, and there was a trouble that a toner picture 
was confused. This ablation electric discharge was lessened, and in order to prevent 
disorder of a picture, when the low imprint belt of electrification nature was used, 
there was a trouble that conveyance nature fell shortly. Then, the purpose of this 
invention cancels the conventional trouble mentioned above, and the conveyance 
nature of a form and its separability are good, and it is to offer the imprint belt which is 
stabilized and can acquire a good picture. 
[0005] 

[Means for Solving the Problem] The summary of this invention is to have made the 
rubber material of inside resistance into the inner layer, and have considered as the 
three-tiered structure by which the rate of specific resistance formed the surface of 
the low quality of the material in the front face of the aforementioned dielectric layer 
rather than this dielectric layer in the imprint belt which is the composition which 
formed the dielectric layer in this inner layer, and has the imprint to the form of the 
toner picture on an image support, conveyance of a form, or the function of the both. 
[0006] 

[Function] By forming a surface in the dielectric layer of an imprint belt, about the 
ablation electric discharge at the time of a form dissociating, the quality of the 
material of the front face in connection with electric discharge changes, and, 
according to this invention, electric discharge is suppressed. And since the thickness 
of the surface is thin, even if surface resistance is smaller than resistance of the 
aforementioned dielectric layer, there is no big change in the electrification nature of 
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an imprint belt, and the good conveyance nature of a form is also maintained. 
[0007] 

[Example] Hereafter, the example of this invention is explained with reference to a 
drawing. An example of the image formation equipment which adopted the imprint belt 
of this invention as drawing 1 is shown. In this drawing, the imprint belt 2 is arranged 
for the resist roller 16 in contact with the photo conductor drum 1 ahead of the photo 
conductor drum 1 again, respectively. The imprint belt 2 is laid between the drive roller 
3 and the follower roller 4. This imprint belt 2 has a three-tiered structure of surface 
2c (surface electrical resistance 105-106ohrn) to which the rate of specific resistance 
carried out the spray application of the solvent paint of the carbon distribution 
silicone system of the low quality of the material from the dielectric layer on the front 
face of inner layer 2a which consists of the chloroprene rubber of the rubber material 
whose electric resistance is inside resistance, dielectric layer 2b (1012ohms of 
surface electrical resistance) which consists of the urethane resin formed on this 
inner layer 2a, and this dielectric layer 2b, as shown in drawing 2 . 
[0008] The drive roller 3 loops the periphery side of a metal roller around the rubber 
layer for raising coefficient of friction with the imprint belt 2, and is formed in it, and 
the follower roller 4 consists of the metal roller From the nip section 13 of the photo 
conductor drum 1 and the imprint belt 2 of the inner skin of the imprint belt 2, the bias 
roller 5 for voltage impression contacts the position which only predetermined 
distance left, and it is arranged to the direction of the drive roller 3, and between this 
bias roller 5 and the drive roller 3, after the contact bowl 6 has contacted the inner 
skin of the imprint belt 2, it is arranged. The bias roller 5 is a metal roller, and is 
followed and rotated to rotation of the imprint belt 2, and a contact bowl 6 consists of 
a metal plate, and as shown in drawing 3 , the contact bowl 6 is connected to the 
, power supply 7 for the bias roller 5 through the transcriptional-control board 1 8 at the 
power supply 7. 

[0009] The fixing equipment 15 which consists of the fixing roller 13 and the 
pressurization roller 14 is arranged in the position which only predetermined distance 
separated from the back end section of the imprint belt 2. The imprint belt 2 of this 
example is setting the chloroprene rubber of inside resistance to inner layer 2a. this 
chloroprene rubber 2a It is formed in thickness t= 0.5 (mm) through each process in 
order of rubber milling, a knockout, vulcanization, and polish. The spray application of 
the urethane resin was carri d out on the front fac , dielectric layer 2b of a 
20-micrometer film has been obtained, and it has a three-tiered structure which 
applied the carbon distribution silicone system solvent paint to the front face of 
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dielectric layer 2b of a urethane resin, and formed 5-micrometer surface 2c in it 
further. The paint condition is coated object rotational frequency:80rpm, spray gun 
traverse-speed:9 mm/sec, spray gun:ARS-05 (diameter **of nozzle 0.5), amount of 
discharge flows:9 ml/min of coating liquid, atomization flow rate:3 l/min, a coated 
object, and spray gun distance:50mm, and was dried for 40 minutes at 160 degrees C 
in the hot-air-drying furnace after paint. In addition, not only chloroprene rubber but 
thermoplastic elastomer is sufficient as the rubber material (inner layer 2a) of inside 
resistance. 

[0010] moreover, the thing which a urethane resin (dielectric layer 2b) becomes from 
the tradename C~230u base-resin (product made from Hirono Chemistry) 100 weight 
section, and the tradename C-230u curing agent (product made from Hirono 
Chemistry) 30 weight section — moreover, the electro pack Z-307 (the product made 
from size ******, 106ohms of surface electrical resistance) was used for the 
aforementioned silicone system solvent paint, respectively In the above-mentioned 
composition, the form 8 conveyed with the resist roller 16 is first put on the imprint 
belt 2. By impressing voltage through the bias roller 5 from a power supply 7, current 
flows to a photo conductor drum 1 and contact-bowl 6 side. 

[001 1] Here, if the feedback current which flows the force current outputted from a 
power supply 7 from a contact bowl 6 to a ground side through 11 and the imprint belt 
2 is set to 12 as shown in drawing 3 , this feedback current 12 will be detected, the 
voltage of a power supply 7 will be changed so that I1-I2=Iout may become fixed, and 
the value of force current 11 will be controlled. It is referred to as Iout=40microA in 
this example. The toner picture on the photo conductor drum 1 is imprinted by this 
method by the form 8, and the imprint belt 2 top is conveyed. Next, the curvature of 
the drive roller 3, a form 8 peels from the imprint belt 2, and a toner fixes it with the 
fixing roller 13 and the pressurization roller 14. In Ricoh FT5500 (what newly attached 
the imprint belt 2) which performs such operation, when picture evaluation was 
performed, the good picture was acquired. 

[0012] Next, as other examples of the imprint belt of a three-tiered structure, the 
spray application of the S-2780 (the Nissan Chemical Industries, Ltd. make, 105ohms 
of surface electrical resistance) which is the solvent paint of stainless steel fiber 
distribution acrylic resin was carried out on the same paint conditions as the 
above-mentioned example, the 5-micrometer film (surface) was formed in the front 
face of dielectric layer 2b of the imprint belt 20 of the above-mentioned two-layer 
structure, and the imprint belt was manufactured. The good picture was acquired, 
when this imprint belt was attached in aforementioned Ricoh FT5500 like the imprint 
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belt 2 and picture evaluation was performed. Since the thickness is thin when surface 
electrical resistance forms in the front face of dielectric layer 2b surface 2c which is 
the thin film which are t05-106ohm like each imprint belt of this three-tiered 
structure, even if resistance of surface 2c is smaller than resistance of dielectric layer 
2b, it is thought that there is no big change in the electrification nature of an imprint 
belt. Moreover, the method of electric discharge changes and ablation electric 
discharge is considered whether it became the method of the electric discharge which 
hardly affects the transfer picture (toner) of a form 8, when the quality of the material 
of the front face in connection with electric discharge changes. 
[0013] In addition, these examples can be used also for the equipment configuration 
which uses corona discharge for the imprint belt equipment, for example, 
electrification, and electric discharge of the direct impression method shown in 
drawing 1 and drawing 2 . Moreover, it is applicable not only to the imprint belt having 
the function of an imprint and conveyance but the imprint belt which has the function 
of only an imprint or conveyance. 
[0014] 

[Effect of the Invention] Since the imprint belt was made into the three-tiered 
structure by which the rate of specific resistance formed the surface of the low 
quality of the material in the front face of the dielectric layer rather than it according 
to this invention as explained above, while being able to obtain the good conveyance 
nature of a form, and separability, it is stabilized and a good picture can be acquired. 
Especially, in a halftone picture, the picture which was excellent as compared with the 
conventional imprint belt can be acquired. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram showing an example of the image formation 
equipment which adopted the imprint belt of this invention. 

[Drawing 2] It is the cross section of the imprint belt in which the example of this 
invention is shown. 

[Drawing 3] It is the enlarged view showing the imprint section of imprint belt 
equipment. 

[Drawing 4] It is the cross section showing the two-layer structure of the 
conventional imprint belt. 
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[Description of Notations] 

1 Image Support 

2 Imprint Belt 
2a Inner layer 

2b Dielectric layer 
2c Surface 
8 Form 
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